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C H A P T E R - I 
I.N T R O D i g C T I p K 
IMPORTAI^ CE OF CBKATIVITY FOH MTICML BEVELOPMMT 
Progress of a country mainly depends on creative 
talent of its people. Physical and natural resources 
hovsoever abundant they may he, are useless, unless they 
are properly taped. Their utilization depends upon the 
creative ideas that are employed for their proper exploi-
tation. Thus creativity is sine quc^  non for the progress 
of a nation. If we want to keep ourselves ahreast of 
other developed and developing nations of the world, we 
should endeavour to develop creativity in our people. 
Taylor (196^) has aptly pointed out that because creative 
acts affect enormously not only scientific progress but 
society in general, those nations who learn best to the 
identify, develop and encourage the creative potential in 
their people may find themselves in Yery advantageous posi-
tion. Tripathi (1969) also writes, "we have to produce 
leaders who do not fall back on the old patterns of thinking, 
but person with vision who could boldly face the problems 
and find solution to the changes. One of the most forceful 
pleas to foster creativity for national growth and develop-
ment was made by AmoliTojnibee (1951) who, in his famous 
paper entitled "Is Americal Keglecting Her Creative Minority", 
observed, "To give a fair chance to potential 1 creativity is 
a matter of life and death for any society. This is all 
( 2 ) 
important because outstanding creative ability of fairly 
small percentage is the ultimate capital assist and the 
only one with which man is endowed. If society fails to 
make most of this, or if, worse still, it perversely sets 
itself to stfifle it, man is throwing away his birth right 
of being the lord of creation and is condemning himself 
to be, instead, the last effective species on the face of 
this planet. 
Education seems to play an important role in developing 
creativity. It can both stifle or cultivate creativity. 
Traditional and authotarian education by and large makes 
our thinking regid. These inhibitions militate against our 
attacking new problem with imaginative approach. Authotarian 
approach to teaching also develops timidity which tends to 
halt creative ideation. A child is highly creative until 
he starts at school. Then, under tradition procedures, 
almost all our teaching tends to cramp his imagenation. For 
instance when in the traditional manner all pupils are 
given pieces of paper, all of the same colourj are told 
oust how to fold and mark them, all in the same ^ •ra.y; are 
shown ^ust how and where to cut, all in the same pattern, 
the result is that every child comes.out with exactly the 
same design. There is no stimulation of the imagination, 
no incentive for creativeness. How much better it would 
be to have the pupil select the colour, cut fold so as to 
explore various possibilities, according to his individual 
( 3 ) 
i n i t i a t i v e . In t h i s way ^e vould fan the crea t ive 
spark, vhereas, through s tandar iza t ion , we tend to 
s t i f l e i t . 
On the other hand education can also help to 
c u l t i v a t e c r e a t i v i t y . Besqarches conducted by. Br. 
Arnoldi Meadov/ and Sidney J, Fames ( Csbom ) have 
shown tha t education can help in the developing c r e a t i -
v i t y . In t h e i r researches students who had taken courses 
i n c rea t ive problem solving were paired against comparable 
s tudents who had not taken such a course. Those who had 
taken the cou^seswere able to produce 9k% more c rea t ive 
ideas than those who had not taken such a course. Thus 
schools play a pt '^otal role in developing or re tarding 
c r e a t i v i t y of our future masters Education Comraission(1966) 
remarks, "Even the t a l en t tha t enters schools and succeeds 
in climbing the educational ladder does not flower ful ly 
because i t i s not discovered suf f ic ien t ly ear ly and i s 
often studing in poor schools". The above remarks indicate 
tha t qual i ty of a school and the ins t ruc t ion provided 
t h e r e i n , may be very important determinants i n the process 
of drawing out of creat ive tendencies among children un-
for tunate ly , i n s t i t u t i o n a l organisat ions and i n s t i t u t i o n a l 
climates of the present day centres of learning leave 
much to be desired ( l i s t e r , 1976). This sad Sta te of a f fa i r s 
i s especial ly not iceable a t the school s t age . 'The main 
( h ) 
reason for this is the fact that most of the schools 
whether managed by the government or privately, are 
being run in unscientific notions (Gupta 1977) • different 
types of institutional climate thrive in our educational 
institutions, without any differentiation as to which of 
these are likely to be conducive to the drawing out poten-
tial creative abilities among the pupils. 
I Although development of creativity depends on 
many factors of educational and home environment, method 
of teaching seems to play a very important role in this 
regard.] A variety of methods and techniques have been 
developed for developing creativity. Notable among these 
methods are. Attribute lesting, Synectics, Bionica, check-
list, Collective Kote Book, Black BoX'., Morphological 
analysis and Brainstorming. 
Crawford (195^) developed 'Attribute listing' as 
method for fostering creativity Briefly this method con-
sists in applying the attribute of one thing to some other 
thing. Baof (1973) after an experiment fdund this method 
as very effective for developing creativity. 
Gordon (1961) developed 'synectics' as technique 
for fostering creativity. Briefly this technique consists 
in applying the principles of making familiar things un-
familiar and unfamiliar things familiar. Barron (1969) 
after an experiment found this technique as affective for 
( 5 ) 
increas ing the creat ive th inking. Staff (1963) developed 
'Bionica ' as technique for developing c r e a t i v i t y . This 
technique consists in applying t r a n s i t i o n of l i v i n g as 
engineering proto- type . Checklist method of developing 
c rea t ive ly consists in preparing a checkl is t of poss ib le 
ideas for improving idea for changing a product and found 
i t to be effect ive i tems. 
Meefele (1962) developed a tectoique cal led the 
' c o l l e c t i v e Kote Book'. In t h i s technique a note book i s 
given to a l l competent individuals for recording t h e i r 
ideas and thoughts, ^.uicky (1969) developed 'morphological 
a n a l y s i s ' as technique for foster ing c r e a t i v i t y . This 
t ec to ique i s f a i r ly s imi lar to the a t t r i b u t e l i s t . Mor-
phological analys is leads to a l l embracing v i s t a s and 
perspect ives and a l so s t r ives perfect achievement. 
Osbom(l95l) developed 'Brainstorming' as technique 
for fostering the c r e a t i v i t y . Brief ly th i s study consists 
i n e l i c i t i n g a l a rge volume of ideas and creat ing an envi-
ronment in vhich every idea i s appreciable by Encouraging 
pa r t i c ipan t s to build or 'hi tchhike ' on the peoples ideas . 
This technique has a l so been found effect ive by ( P i l l a y , 
Akinboye, Jlemjng ) . 
The above discussion shows tha t qui te a fev techniques 
are ava i lab le for developing c r e a t i v i t y . These techniques 
have generally been developed in experimental conditions 
( 6 ) 
and not in ordinary class-room s i t u a t i o n s . The b ra in -
storming technique seems to be very promising in t h i s 
regard. Coulson (1979) a f t e r an experiment found the 
Brainstorming as very superior as compared to other 
techniques for developing c r e a t i v i t y . This \ra.s, however, 
concluded from experimaital s i t u a t i o n s . Therefore the 
attempt should be made to t e s t the efficiency of t h i s 
technique for developing c r ea t iv i t y in real class-room 
s i t u a t i o n . 
Studies concerned with the development of c r ea t i v i t y 
show tha t i t can best be developed during ear ly ages . 
Torran (1962) wri tes tha t there was ra ther a general 
consensus tha t the childhood years have been c r i t i c a l ones 
in the development of creat ive t a l e n t . There have always 
been outstanding examples of crea t ive achievement a t a 
tender age. Newton spent h i s childhood making water-clock 
and wind mil l models, James B i l l i e s constructed h is f i r s t 
microscope as a boy, Pascal wrote h i s famous essay a t 16, 
the great mathematician Karl Fr iedr ich Gauss a f t e r perfor-
ming dis t inguishing work a t 15, developed h i s metkod of 
l e a s t squares a t the age of 18, Samual Colt s t a r t ed working 
in h i s ideas of the revolver a t 16, and a t the age of 19 
years George Westinghouse invented a device for replacing 
dera i led c a r s . I t can be concluded from the above d i s -
cussion that attempts be made to t e s t the eff iciency of a 
( 7 ) 
suitable technique for developing creativity l ike 
Brainstorming during early ages of the students. The 
present investigate i s an attempt in this direct ion. 
0BJ_EC_TI1/ES OF THE _STUDY: 
In specif ic terms the present study at tempts to 
inves t iga t e the efficiency of Brainstorming technique for 
developing c rea t iv i ty in g i r l s tudents of YIII c l a s s , 
ranging from 11 years to 1^ yea r s . 
mCCmilBEB IK OUT LIKE; 
60 eight grade g i r l s s tudents , ranging in age 
from 11 through ^k years vere randomly divided in tvo groups 
of 30 each matched on the basis of t h e i r previous achieve-
ment. One of these groups served as the e3q)eriraental group 
and the other as the control-group. Baqar Mehdi's creat ive 
(verbal) t e s t vas administered to these students ( pre t e s t 
Their scores of creativity ( fluency, f lexibi l i ty and 
or iginal i ty ) constituted the i n i t i a l creativity scores. 
The experimental group recieved instruction through Brain-
storming technique and the control group vas taught employ-
ing the tradit ional expository teaching approach. The 
teaching continued a period of 10 days, A post tes t of 
creat ivi ty ( Baqar Mehdi's creative thinking (verbal test ) 
¥as administered to both these groups. The pre and post 
( 8 ) 
test scores of the two groups were compared "t*' test 
was employed to ascertain significance of difference. 
IJELIMITATIOIMS; 
(1) A variety of techniques are available for deve-
loping creativity. Kotable among these are Attribute 
listing, synectics, Bionica, checklist, collective Kote 
Books, Black Box, morphological analysis and Brainstorming. 
It was not possible study the efficiency of all these 
techniques because of obvious reason. The present study 
has employed a Brainstorming technique for this purpose. 
(2) A large number of subject matter areas can be 
employed for testing the efficiency of Brainstoiroing 
technique for developing creativity. The present insti-
gation has employed Biological science for this purpose. 
This was mainly because the investigator has studied this 
subject upto master level. 
(3) The present investigation has employed the follow-
ing topics from biological science for planning lessons 
on Brainstorming technique classification of animals, useful 
plants and animals micro-organism and various system of 
the Animal Body. These topic were selected because they 
appeared more aminable to the technique of Brainstorming 
than other topics of Biological science. 
( 9 ) 
\Q+) Brainstorming technique can be employed with 
different age groups of students. The present study-
has employed ages ranging from 11 years to ^k• years mainly 
because of convenience of availability. 
(5) The study is restructed to female students studying 
in an institution affiliated to Aligarh Muslim University, 
Aligarh. 
The investigator is concious of the many limitation 
of the study like the small sample, restricted age range, 
limited number of teaching periods, restriction of subject 
matter area etc. but this is being submitted with the hope 
that ±t would stimulate further research in this area 
employing larger samples and better controls. 
( 10 ) 
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C H i. P T 1 B - II 
REVrnW OF PjgLVIOUS M.SEABCHES 
The present study attempts to inves t iga te the 
effectiveness of Brainstoi^ming technique for developing 
c r e a t i v i t y in g i r l students studying in class VIII (Age 
ranging from 11 years to 1^ yea r s ) . A var ie ty of Techniques 
are ava i lab le for developing c r e a t i v i t y . These effect iveness 
has been ascertained in a var ie ty of s i t ua t ions employing 
d i f ferents kinds of sub jec t s . 
Torrance (1972) recorded that 12% of the t o t a l number 
of one hundred and forty studies dealing with the various 
ways of the teaching for creat ive thinking have shovn 
success , Some of these studies and some other s tudies 
have been reviewed in the following paragraphs: 
Cal3.ahan (1973) attempted to find the effects of a 
programme cal led mark ' J-: creat ive programme on crea t ive 
thinking of s ixth great s tudents . The r e su l t s indicated 
tha t those was a t ra ined towards high mean scorse for the 
experimental group. 
Bavis and Manske (1966) undertook study to find of 
the effect ofc\>n in s t ruc t iona l method for increasing o r i -
g i n a l i t y . The college students serve a samples. The 
inves t iga to r found the experimental group of student produce 
good, and large number of or ig inal i dea s . Age compared 
to the students who did not receive t h i s t reatment . 
( 12 ) 
Alencar (197^) studied the effects of a creat iYi ty 
i n s t r u c t i o n a l programme ( The pur-due productive c rea t ive 
thinking programme") one fourth and f i f t h grade public 
and p r iva te schools pupils creat ive thinking a b i l i t i e s 
inexperimental condit ions. He concluded t h a t -
( I ) The purdue creat ive thinking programme had a pos i t ive 
effect on the development of pupil thinking a b i l i t i e s . 
The pupils from the experimental classes scored higher 
than the cont rc l l s on f igural fluency, f l e x i b i l i t y and 
o r i g i n a l i t y for the task "unusual uses" . 
( I I ) Bein-forcing pupils feffo'nimnce for c r ea t i v i t y exercises 
did not resu l t in grea ter gains. As corapured v i t h programme 
using i t without reinforcement. 
Certain studies using programmed mater ia ls for the 
development of creat ive thinking have a lso been repor ted. 
A control led experiment was conducted on Q+kj f i f t grade 
s tudents to inves t iga te the extent to which c r e a t i v i t y and 
programme solving s k i l l s of children could be nurtured 
through se r i e s of se l f i n s t ruc t iona l programmed lessons by 
WABBHCP e t . a l . (1969) . Significant difference were found 
favouring the experimental group in prodiictive thinking 
s k i l l s for both boys and g i r l s of both h igher and lower 1 Qs. 
C 13 ) 
A techniques for the stimulating originality in 
the class room has been developed by COVINGTON AND 
CBUTCHFIKLL* 1965. They drived Auto-instructional pro-
grammes consisting of detective and mystery story. 
Materials which they gave to fifth and sixth grade 
children. The result revealed that the subjects v^ ho 
use the programme markedly proforraed better than the 
control subjects on certain problem solving creativity 
and attitude measures. 
Clton (1967) investigated the extent to which thinking 
and problem solving ability of fifth g]?ade students could 
be improved by the use of self instructional programme 
lesson (The productive thinking). It showed statiscally 
significant increments in thinking and problem solving 
p.erformance on a wide vari^ .ty of a productive thinking 
measures. These instructional benefits occured for vir-
tually all types of students, regardless of sex or general 
1 Q. level and were specially mark for the students in 
class room having inxenvironment which were judged to provide 
relatively and little support and encouragement for the 
development of productive thinking. 
Some attemp' have also been made to study the effect 
of visual instrument upon creative thinking Lindgren(196^) 
Belcher(1973) etc. were some of poineers in this respect. 
( 11+ ) 
Belcher (1973) demonstrated the feasibility of 
using film-madia ted models to engender creative origi-
nality "verhal responding in children. She purpose was 
examine whether observational learning was a visible 
training effect with regard to creative behaviour and 
even more importantly whether the potency of the effect 
exceeds the more commonly employed media of written 
instruction. Six group of equal size were employed with 
the total sample size of 137 eighth graders. Two groups 
viewed the experimental film, two were controls and two red 
the creativity Training programme, one group in each of 
these pairs recieved pretest while the other did not, to 
determen of those was a testing effect. The:; result indi-
cated of two groups taking the pretest and posttest the 
two experimental groups (film and reading) showed a signi-
ficance positive effect of fluency from pre-to p^ .st test. 
/Khetema (1973) conducted a study to find out the 
effect of creative thinking strategies with children between 
the ages of five and eleven to think -^ creativity. Teachers 
were trained for these patterns of teaching. The result 
showed that the training to think creativity with pictures 
influences the creativity of children in tennsa of figural 
flexibility, originality and evaluation, specially at the 
Kindergaten and great one levels. 
( 15 ) 
Penick (197V) conducted a study to investigate 
the effects of two patterns of teaching on aspeects of 
verbal and figural creativity in:rfifthrgi»§:d§ science 
students. He used to distinct pattern of teaching. 
(1} Student structural learning in science (T.S.L.S.) 
The result indicated that there yas no less or gain 
in students verbal creativity but they vere able to make 
significant gains in figural creativity through (S.S.L.S.) 
Badis (1977) investigated of the effect of imagination 
25 
Enhancement materials on creative ability/S*jfthj:graiie 
students. The purpose of this study vas to determine 
if enhancement of children imagination by activities could 
improve these creative abilities. The result indicatedd) 
imagination enhancement materials did not significant 
verbal creativities course (ii) imagination enhancement 
material did significantly effect figural creativity scores , 
specially fluency which was significant at the 001 level. 
Sheriefs (1979) conducted a study to investigate the 
effects of creativity training, class-room atmosphere and 
cognative style on the creative thinking ability of Egyp-
tian elementary school children. The main purpose of this 
study -was to determine the whether purdue creative thinking 
programme (P.C.T.P.) enhance the creative thinking abilities 
of Egyptian elementary school children. 
( 16 ) 
The result indicated that the ( P.C.T.P.) -were 
effective in improving the creative thinking abilities 
of Egyptian elementary school children. 
Teeling (198O) investigated the effect of a process 
approach to teaching creativity on creative thinking 
proformance of ITI., and l.^  IT th grade students. The 
process employed -was the multiple talent approach to 
teaching. Teachers were given a vieek long training session 
and were required to employ the process a minimum of twice 
week in these class rooms. The result indicated the girls 
appeared to "benefit more than the boys from the multiple 
talent approach to teaching, (ii) fifth (vth) grade students 
appeared to benefit more than III grade students from the 
multiple talent approach to teaching (3 ) The creativity 
test score gain favouring the experimental students seems 
to justify the contention that it is potentially possible 
to enhance creative thinking through teaching stratigies. 
Fults (1981) study ^u^t to determine the effectiveness 
of instructional programme for developing creative thinking, 
A positive self concept and leadership among intellectually 
and academically gifted elementary students in grade(.IV), 
C^; and (^Ihj. The result indicated that experimental group 
appeared to benefit more from training in creative thinking 
them the control group » 
( 17 ) 
Covington (1968) described for research programme 
at Berkley for developing curriculam programme aimed at 
promoting general level of creative thinking among elemen-
tary school children. After pilot tr^ v^O.ut and several 
full scale experimental studies, the general problem 
solving programme (G.P.S.P.) was constructed with a series 
of sixteen creative task in minature for the V and sixth 
grade level. This problem episodes acted as a vehicles 
by which the students practised a member broad rules and 
stratlgies concerned with effective problem solving. The 
performance of instructed children were makedly superior 
to that of the control, children both on the test of problem 
solving ability and on the tests of creative thinking. 
Gold (1981) study aim at the major purpose (1) 
determining whether the creative problem solving skill of 
educable mentalXy retarted students could be 
use of systematic supplimentary prograirane (11) investigating 
the relationship between the creative thinking skills of 
fluency, flexibility, originality and elaboration as measured 
by the Torrenees test at creative thinking and 1 Q., age, 
sex, for the population of the student. The study was 
conducted on 120 students of intermediate age. The result 
indicated that among other things specially attention 
creative thinking training for educable mentally retarted 
children in quite effective. 
( 18 ) 
Greatiy_e_ ThlnkiPjg.. and ,^ A^?-P§P9J^2-PE} 
Brairistorming i s the most frequency employed 
method for developing c r e a t i v i t y . This technique attempts 
a t e lec t ing as many solut ions to solve a problem as 
possible by creat ive a congenial psychologically secure 
environment free from argiimentation. Drie ideas thus 
e l i c i t e d are l a t e r e or analysed, valued on sorted out . 
Some of inves t igat ion en^loying t h i s technique are reported 
below. 
Turner & Baiiia(1965) tes ted (30) t h i r t y high and 
(29) twenty nine low creat ive subjects for the effect of 
brainstonning upon idea production. They found pos i t ive 
effect of Brainstorming ins t ruc t ions on the two groups. 
Huchinson (1$67) conducted f i f teen days session of 
modified form of Brainstonning procecdure which t r ea ted 
soc ia l studied students as th inkers . The resul t showed tha t 
t h i s method produced d i s t i n c t change in the r a t ios of verbal 
response ca tegor ise . There ws.s sharp increase for the 
experimental group in productive thinking pa r t i cu l a r l y in 
evaluat ive thinking which i s the l a s t in the sequences of 
the mental operat ions. 
Flaming (1972), conducted a study upon XI and XII 
grade biology student to find out the soc ia l f a c i l i t a t i o n 
e f fec ts upon selected cognitive a c t i v i t i e s including 
Brainstorming for t e s t i n g hypothesis s\iietable experimental 
design were made under controled condi t ions . The resi i l t 
indicated tha t these a s ignif icance between the number of 
( 19 ) 
different useable ideas produced and orally recorded 
t'p students, Brainstorming the same problem in individually 
Isolated situation and an equal number of the students, 
Brainstorming the same problem, in a group i,a ora.l interac-
tionsituation. It was concluded that five (?.' students 
brainstorming a problem individually and recording these 
ideas on tape and having these efforts pooled will produce 
seventy one^ o(71^ 0) more lasmble ideas. Then five (>; Brain-
storming together is an oral interaction situation. 
Baouf (1973) investigated the possibility of 
stimulating and developing creative thinking in junior 
higher school students in science by employing divergant. 
Question Attribute listing biainstor!ning,etc. 
It was found that creative thinking in students can be 
stimulated and developed by these techniques. 
Frentz (1975) selected Brainstorming synectics 
and physiogonic resp9nse training for investigating these 
effect up^n creative thinking among the fifth grade pupils, 
it was hypothesis that pupils receiving Brainstorming 
instructions are likely to fairwell in measure of fluency 
elaboration as well as total creativity. The result indi-
cated only partial support for the hypothese.s that pupils 
receiving creativity instructions and would score higher 
than those not receiving such instruction. It was also 
ffiund that Brainstorming instruction was the atleast effec-
tive of the three methods employed for developing creativity. 
( 20 ) 
Organ (1977) attempted to inves t iga te the 
effect ofian experimental creat ive thought production 
programme (Brainstorming) on the four constructs of 
c r e a t i v i t y fluency, f l e x i b i l i t y , o r i g i n a l i t y , and 
elaboration as measured by f igura l form of Torrence t e s t 
of creat ive thinking subjects of the, study were 80 
I I and I I I grade students age from .'7..6..thraugh 9'^j y e a r s . 
the r e su l t s indicated tha t there vas a s igni f icant 
difference in itfeQ-res^ , fxxxKxj^xyxxxxxxxxxx on a l l four 
dependent va r i ab l e s , fluency, f l e x i b i l i t y , o r i g i n a l i t y , 
and elaborat ion as measured by f igural sec t ion of t h e d . I . C . r . ) 
between groups of children expos$dc . The experimental 
programme and comparable group exposed to the control 
programme. 
Akinboye (198O) attempted to c lass i fy exis t ing 
controversy in the effectiveness of the Brainstorming in 
norainals, dya r l s , and Triads, a coraparision of subjects 
scorse on idea t ive , fluency, f l e x i b i l i t y , o r i g i n a l i t y and 
c rea t ive motivation -was made both the Torrence t e s t of 
c rea t ive thinking (T.T.C.T.Forma ) and the Akinboyes creat ive 
motivational scale were used. The subjects ( iMf Isiigerian 
chi ldren) Bandamly devided in to nominals dyards and Triads 
oper8.ting in groups of twelve were exposed Brainstonning d 
c r e a t i v i t y , trainimg and problem solving techniques de.ta 
were analysed by a two way fixed effects analys is of Cova-
riani(Ancova) and t e s t . 
( 21 ) 
The Ancova indicated the differential effec-
tiveness of creativity stratigies of Brainstorming, 
direct creatively, and problem solving. Brainstorming 
vas most effective with mominals being superior to dyads 
on ideative fluency ('t=7.00,p less than .07) Ideative 
flexibility (tJ=6.88,p <( . c1) creativity motivation 
(t= ^ 4.22, p^.Ol) and Ideative originality and mean 
level ( 76.63 -61.18). Brainstorming by the dyads was 
found superior to that of the t,triads on Ideative 
fluency I t= 5.79,P^'01,) on Ideative flexibility (t= 
5.96, p^.Ol) Ideative originality iP= 6-81, P ^.ol) 
and creativity at the mean level ( 11^+.22-113.9^). 
Result generally indicate that dynamic of small 
group can be very important in brainstonning effectiveness 
increativity training programme. 
Sappington and Farrar (1982) attempted investi-
fate the effectiveness of Brainstorming technique for the 
producing creative solutions which confirm to contain 
reality constrain?ts. He conducted two experiments in 
experiment (I) I6 male and 16 female subjects were employed, 
They were devided into experimental and control groups. 
The experimental groups that is the one which recieved 
instructions through Brainstorming technique produced an 
average of 3'5 workable solutions which significants more 
( 2a. ; 
(x=1.856) at .05 level then those produced the control 
group, inexperiment (ii) the subject were (12) tvselve 
male and 8 female students. These were also divided 
experimental and control groups. The experimental 
group produced 12.3 workable solution as compare to 7'5 
produced the control group. This difference was sig-
nificant 8.01 (£=2.i+5 ) + 17 df ). 
Researches In India: 
lifforts have also been made in India for the 
development of creative thinking ability among children. 
In 1971 a creative Teaching unit was established in 
Aligarh Muslim University, Aligarh which was sponsord by 
national council for science education. The purpose was(1) 
liurture through experiment supposed to give a training 
on creativity a group of students and to compare the 
performance of these students on test of creativity intelli-
gence and Iniversity Examinations with those thought through 
Traditional Method (2) to study the question of developing 
creativity in science to develop specific course materials, 
unmethodology for creative teaching utilising the best 
modem Approaches in this field, this unit has floated a 
programme inovation which was tried with three batches 
B.Sc.(Hons.) student of whom has opted for physics in his 
main subject. The experimental and control groups had to 
follow common syllabus. But the treatment was different, 
( 23 ) 
the result indicated that the students taught through 
methods sufferred by develope creativity were superior 
than those taught through additional approach on 
creaMvity. 
Prasad (1979) conducted a study to investigate 
the effectiveness of discovery approach for promoting 
creativity. 2k students of ninth grade were devided into 
t-wo matched group of 12 students each one of the groups 
called the experimental group. "Experimental group" was 
taught through discovery approach and the other group 
(control group) received on instructions through tradi-
tional approaches. The discovery method was found to 
improve the creative ability. 
Pillay (1977) conducted a study to investigate the 
effectiveness of two strategies of teaching Morphological 
analysis and Brainstorming for development of creativity 
in ad;,.lescent student. 
72 students of class ?III served as the subject of the 
study. The study concluded that both the techniques 
(morphological analysis and Brainstorming) were effective 
for developing creativity.Shes-e was, however, no ;ppri-
ciable difference on the two in this regard. 
The TQi/tey of the studies employing different 
techniques for developing creativity indicate that Brain-
storming technique is the most effective one in this regard, 
( 2h ) 
This technique has rarely heen-employed for teaching 
the subject matter, content and simultaneously develop-
ing creative ability in children in western countries. 
In India also only one such study has been reported i.e. 
that of Pillay (1977). 
This study employed geography as the subject 
matter for defining Brainstorming lessons. The inves-
tigation concluded that Brainstorming technique vas 
effective for developing creativity. Therefore there 
is a need to study effectiveness of this technique 
employing different subject matter areas for developing 
Brainstorming lesson. 
( 25 ) 
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C H A P T E H - I I I 
mSIGM OF THE STUBY 
The present study is an attempt to investigate 
the effectiveness of Brainstoraing technique for the 
development creativity among students studying in class 
¥111 of lligarh Muslim University Girls' High' School, 
Aligarh. Such a study would necessarily require a group 
of students ( experimental group ) to be taught through 
Brainstoiraing technique and matched group (control group) 
to be taught by traditional method. As such, the study 
vould require two groups of students ( experimental and 
control ) matched on rational basis, a teaching programme 
based on Brainstorming technique and another teaching pro-
gramme based on traditional expository method dealing with 
a specific subject matter area. The study would also need 
suitable measures of creativity to serve as pre and post tests 
Another requirement of this study is a suitable statistical 
technique to find out the significance of difference between 
pre-and post scores^  obtained by the experimental and control 
groups. The teaching programmes, the test of creativity and 
the rational for the statistical techniq[ue employed are 
presented in the following pages, 
THE EXPMII^aKTAL AKB COKTHOL GROUPS t 
60 students studying in class "V'lII were employed as 
subjects of this study. Thea-e students were randomly divided 
into two groups of 30 students each to serve as experimental 
( 30 ) 
and control groups. The two groups were matched on the 
basis of their previous achievement. 
1 review of research reveals that a variety of 
criteria have been employed for matching the students 
for the purpose of experimental and control groups. Some 
have employed intelligence test scores for matching the 
two groups. Previous achievement has also been employed 
for this purpose. Since achievement is highly correlated 
with intelligence and also takes care of such personality 
variables as persistance, need achievement etc. as are 
likely to influence achievement, the present study has 
employed previous achievement for matching the experimental 
and control groups. Khushdil (1968) while comparing the 
social 
integrated and traditional method for teaching of/sciences 
to class VII also employed previous achievement for 
matching the experimental and control groups. 
1 • I^ essons based on Brainstorming Technique: 
The Brainstorming Technique essentially consists in 
designing a psychologically secure environment and requir-
ing the participants to produce as many solutions of a 
problem as possible regardless of the fact that they may 
appear ridicuius or fantastic and encouraging them to build 
or ^ itchlike on other peoples ideas. Osbom(l96l) describes 
the features of his technique for the deliberate development 
< 31 
of creative thinking in this book 'Applied Imagination'. 
The main principles of this creative thinking technique 
are: 
(i ) Ideation can be more productive if criticism is 
concurrently excluded; This has been held to be 
important because education and experience have trained 
most adults to think judicially rather than creatively. 
As a result, they tend to impede their fluency of ideas 
by applying their critical power too soon. 
(ii) The more ideas the better: Those who ha've most 
experience with Brainstorming are practically unanimous 
in their agreement that, in ideation, quantity helps breed 
quality. In case after cajpe, the last ^0 ideas produced 
at a brainstorming session have 'averaged higher in quality 
than the first 50. 
(iii) Psychological sedure environment essential for 
creative thinking: Environment in which every ideas is 
acceptable, regardless of how fantastic it seems or simple 
a psychologically secure environment is essential for 
development of .creativity. 
* 
(ivPBuild UP on other's ideas: The participants should be 
encouraged to build or 'bitch M^e' on the peoples'ideas. 
Cross stimulation or combination and improvement of all 
ideas presented at the session help to develop new and 
creative ideas. 
( 32 ) 
(V} Group Ideation can be more productive than 
indiyidual ideation: This principle tias heen probed 
by a series of experiments at the university of Buffalo. 
In these tests, one half the group lea.ves the room. 
Those remaining are instructed to write dovn their 
suggestions, without consulting anyone else. For the 
second have of each of these tests, the other members 
of the group return, exchange places vith the first half 
and then jointly and orally ideate the identical problem. 
This type of experimentation has shown that, in the same 
length of time, and under proper conditions, the average 
person can think up about twice as many ideas when working 
with a group than when working alone. Based upoti these 
ground rules, this technique tries to elicit as many 
solutions to a problem as possible. Two stages are impor-
tant in this technique. One is called ideational session, 
(Green session) and the other is called evaluation session 
(Red session). Ideational session is the stage when the 
above mentioned ground rules are to be followed to produce 
new ideas. In the evaluation session the given solutions 
are analysed, valued, and Sorted out. 
Having fully realised the nature of education given 
at present and visualised the education needed tomorrow 
Osbom(l96l) ffames the objectives of his Brainstorming. 
( 33 ) 
He wants to help education to do more to develop 
creative ability. In this regard he says, the following 
three efforts are to be made to achieve the end; 
(i) To facilitate establishment of separate causes 
in creative problem solving. 
(ii) To encourage incorporation of creative principles 
and procedures into existing courses. 
(iii) To help bring out about a more creative type 
of teaching which will combine thinking efforts with 
learning effort and thus develop thinking ability while 
imparting knowledge. 
Followed by the publication of Osbom is book 'Applied 
Imagination' several attempts were made to find the effects 
of Brainstorming upon creative thinking. Many studies have 
been conducted in the areas of like Industry, Commerce, 
Management, and to a certain limit studies are found to 
have been taken up in the class-room situations also. 
Results of those studies, through conflicting to some extent, 
reveal that this technique has significantly positive effect 
upon creative thinking. Some of these studies have been 
reviewed in Chapter II of the present study. 
Conduct of Brainstorming classes: 
The first step in conducting the Brainstorming session/ 
class is to familiarize the students with this technique. 
3^ 
With this objective in viev? the following "Instruction 
sheet" vas given to each of the student of the experimental 
group. 
Instructions for Brainstorming Class? 
Tomorrow's teaching would be different from the 
teaching you are accustomed vith. 1 problem will be 
presented in the class and you will be required to produce 
ideas for the solution of the problem. As an example we 
are propresenting the following people and some ideas for 
its solution, 
Problem: What new products not now available are needed 
for the home? 
Ideas (l) BEDRCCM - Sheets with double strength weave in 
the centre where the wear shows first. 
(2) KIICHM - Suctions cups on the bottom of egg-
beaters to prevent skidding in bowl. 
(3)I>00RWAY - Switches for the door bells so you can 
turn them off when children are asleep 
or when you don't wemt to be disturbed. 
In the next class a problem like the above one will be 
presented and you will be required to produce ideas for 
solving the problem. You should keep the following things 
in mind while producing such ideas: 
( 35 ) 
(1) Criticism ,1s ruled out : Adverse judgment of Ideas 
must be withheld u n t i l l a t e r . 
(2) "Free-vheeJ-ing" i s welcomed- The wilder the idea, 
the b e t t e r , i t i s eas ier to tame down than to think up. 
(3) Quffltity i s wgintedt The grea ter the number of ideas , 
the raone the likehood of winners. 
(If) Combingtion and improyement, are sought- In addit ion 
to contributing ideas of t h e i r own, pa r t i c ipan t 
should suggest how ideas of others can be turned 
in to b e t t e r ideas ; or how two or more ideas can be 
joined in to s t i l l another idea* 
This method of producing new ideas i s cal led Brain-
storming. This method has very often helped even ordinary 
people to make very important discoveries for exaraple-
l.A.Conley of B.F. Goodrich saw pieces of surg ica l 
tutoing thrown in to the waste ba r re l "why not cut them in to 
rubber bands of the size and with used by the mil l ions to 
hold small items together?" he asked. Conley got $ 1 5 0 for 
h i s new suggestions. 
Modem researches have shown tha t method helps in 
the development of s c i e n t i f i c c r e a t i v i t y which ul t imate ly 
helps people to, flower in to very effect ive research 
s c i e n t i s t s . lou are , therefore requested to give your 
f u l l e s t cooperation for the success of t h i s experiment. 
( 36 ) 
(1) l'gs_so?i, plffp, ba.sed_ on Bi^iflstpTOJJQJ;_ tecjfflijjuej! 
The experimental group received ins t ruc t ion 
through the Brainstorming technique in the following 
areas of Biological science: 
(1) Classification of animals 
(2) Useful Plants and animals 
(3) Micro-organism 
{h) "Various system of animal body. 
Suitable lesson plans were constructed on each of 
above mentioned areas. An example such a plan is presented 
belo^pJ. 
Experimental group Topic classification of animals 
Biological Science Bate 5*12.1983 
Problem: List of ideas,hov animals are classified. 
Students already knovj: 
1) That different kinds of animals are found in the ¥orld. 
2) The morphological features and habits of animals. 
3) They know that animals which possess bones in any part 
of the body and a tail also possess vertebral column. 
k) That if the body is segmented extenaally, the animal 
does not possess vertebral column. 
5) The teacher will elicit the names of different animals 
from the students and will write them on the Black Board, 
( 37 ^  
Jlsh, Dog, Frog, Toad, Snake, Waiklizard, Crocodile, 
Pigeon, VBlture, Peacock,Fovl, Elephant, Deer, Pig, 
Kangroo, Hare, Bat, Butterfly, Scorpion, Sarth-i^orm, 
Snail, Sponge, 'Jellyfish, and Man etc. 
T- What are the different groups in which these animals 
can be placed? 
•f 
*>? 
P- Some of the animal possess bones smd others do; not 
f- Which of these animals possess bone? 
P- l>iajnes of animals having bones -
Fish, Dog, Frog, Toad, Snake, Crocodile, Pig, Pigeon 
and Man, 
I- Which of these animals do not have bones? 
P- Names of animals which do not have bones-
Butterfly, Scorpion, Earthworm, Snails, housefly etc. 
T- What can be other criteria of grouping. 
P- Some animals have hair 
T- Mhat are the animals which possess hair 
P- Kame of animals which possess hair - Elephant, Dog, 
Deer, Pig, Kangaroo,Hare. Bat, Man. 
T- What other characteristies are common to this group 
of animals? 
P- These animals possess the following common characteristics 
Mammary glands, lay young one ( not eggs) possess 
external ears, most of them live on earth and cannot 
fly except bat. 
C 38 ) 
T- This group of animals is called •Fiammals'. The 
teacher will ask the students draw a list of Mammals 
and write down their common characteristics. 
T- Miat is other criteria of grouping animals remaining 
in the list? 
P- borne can fly and others cannot fly? 
T- ¥hlch of these animals can fly ? 
P- List of animals which can fly -
Parrot, pigeon, Ostrich, ^ tork , \ulture, Peacock, 
fowl, hat. 
T- What other characteristics are common to these animals? 
P- Feathers cover the body of all except bat, they lay 
eggs, they all possess bea 
T- Which of these animals does not possess the above 
characteristics-
P- Bat 
T- Mhich characteristics of Bat is common the above animals 
P- It can fly 
T- How do birds fly? 
P- By the help of wings and feathers 
T- How does a bat fly? 
P- By the help of fold of skin ? 
T- The teacher will show a bat. Is there any feature 
in this animal which belongs to any other group? 
P- External ears, Hair, lay young ones, 
( 39 ) 
T- Which group of animals has these characteristics 
P- Mammals 
T- The teacher wi l l remove the name of hat from the l i s t 
and wi l l t e l l the students that these animals are 
called 'Aves ' . He wil-l ask the students to draw a 
l i s t of the 'Aves' and wri te the common cha rac t e r i s t i c s 
T- Vftiat can be the c r i t e r i a of grouping the remaining 
animals? 
P- Some animals have scales on t h e i r iboliies. 
T- Vrfhich animals have scales on t h e i r bodies? 
P- Fish, Snake, l i za rd . Crocodile 
T- Vihat cha rac t e r i s t i c i s common to most of them 
P- Some l i v e in water and some on land 
T- Which animals l ive in water and which animals l i ve on land? 
P- Crocodile and Fish l i ve in water, Lizard and snake 
l i ve in land. 
T- What i s the difference between a f ish and crocodi le . 
P- The teacher wi l l show the g i l l s of f i sh and wi l l l e t 
the students know tha t other animals do not have g i l l s . 
The animals which have g i les are cal led to Pisces 
T- What are the different cha rac te r i s t i c s of Pisces , 
P- Live in water, movement by fins , r esp i ra t ion by g i l l s . 
( IfO ) 
(2) Lesson Plan based on expository method: 
The control group recieved instruction through the 
covered 
traditional expository approach. The topics/were the same 
as those covered by Brainstorming technique. The lesson 
plan consisted of exposition of the subject matter by the 
help of teachers narrations illustrated by suitable 
examples and sketched. They were 'flov?ed by comprehension 





( l ) vertebra.tes-
(2) Inver tebra tes-
Topic- c l a s s i f i ca t ion of Animals 
Date 5.12.1983 
Animals are classified in two large 
groups. 
those animals which posses vertebral 
column e.g. Fish, Frog, Pegion and 
Man. 
those animals which do not posses 
vertebi^l column e.g. Earthworm, 
Butterfly, scorpion, snails and Unio . 
Comprehension Test Questions 
Q. To which group does housefly belong. 
Q. Why does housefly belong to invertebrate? 
4, To which group does dog belong? 
Q. Why does a dog belong to vertebrate? 
( i f l ) 
Kftrratipp I I - The v e r t e b r a t e s a r e c l a s s i f i e d i n t o f ive c l a s s e s 
They posses fol lowing c h a r a c t e r i s t i c s : 
(1) PISCES^ vhich l i n e i n -water and t h e i r body i s covered 
wi th s c a l i s . R e s p i r a t i o n by means of g i l l s 
f i n s 
and motion by means o f / e . g . f i s h e s . 
The t e a c h e r w i l l show a speciraan 
(2) Amphibian« which l i n e both i n water and on l a n d . Tliey 
lay eggs in water e . g . f r o g . 
(3) K e p t i l i a , they l i v e on land and t h e i r body i s covered 
with s c a l e s . They lay eggs on land e .g . snakes 
Comprehension Test Ques t ions : 
Q. To which c l a s s does Toad belong 
Q. Why does a Toad belong t o Amphibia? 
Q. To which c l a s s does l i z a r d belong? 
Q. Why does l i z a r d belong t o H e p t i l i a ? 
Q. To which c l a s s does Fish belong? 
Q. Why does f i s h belong to c l a s s p i s c e s ? 
(^)__AVi.S: They a l s o l i v e on l and and t r e e s t h e i r body i s 
covered with f e a t h e r s , t h e wings which he lp them 
f l y , they lay ftggs- e . g . Pegion, p a r r o t , fowl e t c . 
(5) Mgrmialia, They l i v e on land and have mammary g lands , 
t h e i r body covered wi th h a i r s and they lay 
young o n e s . , e . g . g o a t , d o g , c a t and l^an e t c . 
( h2 ) 
Comprehensipn^ Test. QM§-itiS>IX§l 
q, lo -which class does a Peacock belong? 
Q. Vihy does peacock to belong Aves? 
q. To ¥hich class horse belong? 
Q. ^hy does horse belong to mamaialia? 
THE r.b,ST OF CjgJjTIYlTY: 
A pre t e s t of c rea t iv i ty vas administered to both 
groups ( experimental and control), of students - before 
the experiment. The t e s t i s discr ibed below. 
Bfiqar Mehd's tes t_of creative-3thinking (verbal fp.rm) -
This t e s t ba t te ry i s meant to ident i fy creat ive t a l en t 
a t a l l stages of education, except pre-primary and premary. 
Test includes three t r a i t s (out.-of six as described by Guilford) 
v i z . , fluency, f l e x i b i l i t y and o r i g i n a l i t y . Test consists 
of four sub t e s t s , namely, consequence t e s t , unusual uses t e s t , 
s im i l a r i t y t e s t and product improvement t e s t . The number of 
relevant responses give the measure of one's idea t iona l 
fluency, the number of sh i f t s in the thinking trends of the 
consequence gives the measure of verbal f l e x i b i l i t y , and 
s t a t i s t i c a l frequency of the responses or thinking departure 
form the common place gives the measure of o r i g i n a l i t y . 
The t e s t r e t e s t r e l i a b i l i t i e s of the factors scores and a lso 
of the t o t a l are considerably high ranging from4896 to»959. 
( h3 ) 
The r e l i a b i l i t y of the t o t a l c r ea t iv i t y score•959 v?hich 
i s quite high. Validity of the t e s t M&S obtained by 
cor re la t ing the scores obtained on t h i s t e s t and 
t eache r ' s ra t ing of c r e a t i v i t y . A co-eff ic ient of coprela-
t ion 39 was obtained for the t o t a l t e s t and ^+0,32 and .3U-
fluency, f l e x i b i l i t y and o r ig ina l i t y respec t ive ly . 
The above described t es t of c r ea t iv i t y -was a l so 
employed as Pos t - t es t a f t e r the experiment. 
^tgii&tixgJLJechnigue_Emploxed : The s ignif icance of 
difference between the means of scores obtained by the 
experimental and control groups on previous achievement 
and pre and post t e s t s of c r ea t iv i ty was ascer ta ined by 
employing a ' 4 ' t e s t . 
BE.FKREI^ CES 
MehdijBaqar Verbal Test of creat ive th inking ' 
and Manual' Header, Department of 
Psychology,Aligarh Muslim University 
Aligarh 
Osbom A.F.(196l) 'Applied Imagination' p r inc ip les and 
procedures of creat ive problem solving 
Charles Scr ibner ' s sons,New York. 
C H ^ P T E B - IV 
PHE.S£BrATiOM Am AMALYSIS OF THIS DATA 
The present investigator attempts to investigate 
the effectiveness of Brainstorming technique for develop-
ment of creavity in girl students studying in class VIII. 
60 girl students studying in Girls• High School of Aligarh 
Muslim University served as subjects of the study. These 
students -were randomly divided into two groups of 30 students 
each. These groups were also matched on the basis of their 
previous achievement. One of these groups called the experi-
mental was taught through Brainstorming and the other called 
was taught through 
the control group/traditional expositorj^ technique. A pre-
test of creativity was administered to both these groups 
before the instru'ctl-onal treatment. After 10 days of ins-
tructional through the two techniques, a posrt test of crea-
vity was administered to the students of these groups. The 
significant of difference between the means of previous 
achievements scores obtained by the two groups was ascer-
tained by employing a 't' test. 
The interpretation of 't' results requires the 
satisfaction of following two assumptions (Popham,1967)* 
(1) the sample of the data must be d]?awn randomly from 
the population and (2) the population from which each 
sample is dravm must be normally distribution. An attempt 
has been made to see in following pages whether these 
( h5 ) 
assumptions have been satisfied. 
Assumptio|i I: Since the assignment to the two instruc-
tional treatment -was randomly, the assumption that the 
measures must be randomly dravm is satisfied. 
Assumption II: The satisfaction of this assumption 
requires that the population from which each sample is 
dravm that must be normally distributed. For this purpose 
in practice it is usually considered satisfactory that 
the sample themselves do not depart drastically from 
normality. 
The procedure of matching of the experimental 
and the control group, the treatment of pre and post 
creativity data and the satisfaction of the assumption 
for the legitimate use of (t) test of significance of 
difference between the two means outlined above are 
presented in the following pages: 
MATCHING THE EXPEEIlvlEBTAL Al^ D^ CONTROL GROUPS: 
72 students in class VIII were randomly selected. 
Their total achievement scores in all the subjects 
obtained by them at the annaal VII class examination 
formed the basis of matching. As mentioned in Chapter 
II] of the present study previous achievement was 
considered as a satisfactory criterian for matching 
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PREVIOUS ACHIEVEMENT SCORES 
Fig.1 Distribution of previous achievement 
scores obtained by students of 
experimental group (N - 30) 
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PREVIOUS ACHIEVEMENT SCORES 
Fig. 2 Distribution of previous achievement 
scores obtained by students of 
control group ( N - 3 0 ) 
( he ) 
indi-vidual including intelligence which affect academic 
achievement. Ihe matching was done on one to one basis 
and the cases which did not have their counterparts in 
the other group were rejected. In this way 12 cases 
had to be rejected and the final sample consisted of two 
groups of 30 students of each. Table I presents value of 
mrtosis and skexmess of the distribution of previous 
achievement scores obtained by the student by the experi-
mental and control groups. 
TAB:E-I - KURTOSIS AKI: SKEWl^ ESS OF THE 
DISTRIBUTICK OF PR&*/IOUS 
ACHIEVEMENT SCORES OF E}(PERI-
MEMTAL AMD CONTROL GROUPS 
Statistics Experimental Group Control group 
Kurtosis .200 ,312 
Skewness . .'321 .200 
Fig.1 and 2 presents the d i s t r ibu t ion of these scores 
for the two groups. I t wi l l be seen ,from the value of 
kur tos is for the d i s t r ibu t ion of previous achieveaent 
scores obtained by the students of experimental and 
cont ro l groups are . .•?PP.».. and . . •3 .1?. . , . . respec t ive ly . 
( k? ) 
Both t h e s e va lues a r e not s i g n i f i c a n t l y d i f f e r e n c e 
from the normal va lue of .263 . S i m i l a r l y t h e va lue 
of skevmess of the d i s t r i b u t i o n t h e s e scores f o r the 
tvo groups a re . , . ! . , ; and . . ' 799 . . . . r e s p e c t i v e l y . 
These va lues a l s o a r e i n s i g n i f i c a n t l y d i f f e r e n t from 
t h e normal va lue of z e r o . Thus t h e two d i s t r i b u t i o n 
have emerged as n e a r l y normal . A p e r u s a l of f i g . 1 and 
2 a l s o confirms t h i s conc lus ion . Thus assumption Ho.2 
fo r t h e l e g i t i m a t e use of a ' t ' t e s t has been s a t i s f i e d . 
TABLE - I I - MEAIxS, S.l>. M'D SIGKIi'lCiJ^CE OF 
DIFFE.RE.lv Qi MTWJffiSI^  THE tlSMS OF 
PREVICUS ACHIEVKMEI^ T OF EXPEBIMEK TAL 
AKP CCl^ TRCL GROUPS 
S t a t i s t i c s Control group Experimental group 
Mean I82.7O 280.50 
S.D. 50 .Mf 73.1+5 
Mean d i f f e rence 2.20 
Standar e r r o r of 
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PRE TEST CREATIVITY SCORES 
Fig. 3 Distributionof creativity scores obtained 
by students of control group before 
Expository teaching(N=:30) 
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POST TEST CREATIVITY SCORES 
Fig. 4 Distribution of creativity scores obtained 
by students of control group af ter 
Expository teaching (N=30) 
( i f 8 ) 
Table I I p r e s e n t s the means S.D. and s i g n i f i c a n c e 
of d i f f e rence betveen tv;o ineans. I t w i l l be seemed from 
t h e t a b l e t h a t t h e ' t ' valwe achievement scores of the 
groups i s 0.1353 which i s ve iy i n s i g n i f i c a n t . Thus t h e 
tvo groups a r e n e a r l y s i m i l a r as f a r as t h e i r previous 
achievement i s concerned. The d i s t r i b u t i o n of t h e 
p rev ious achievement scored of t h e tvo groups a l s o 
confirmed t h i s conc lus ion . Thus the tvjo groups a r e 
f a i r l y we l l matched. 
CHEATIVITY_, Tli;ST_5_ MTA: 
Baqar MehdJStest of creative thinking (verbal form) 
was administered before instructional treatment. Table 
III presents the value of ]:Cutosis and skewness for the 
distribution of creativity scores (pretest) obtained by 
the students of two groups• Fig. 3 and 5 present the 
distribution of these scores for the two groups. 
TABLE-II] : KUHTOSIS M^ SKKWKE,SS OF THE 
BISTRIBUrJCl^ OF CpATlVlTY SCORES 
(PKE -.: ". -:.l)for experimental and 
Control Groups 
Statistics Experimental Control group 
group 
Kurtosis .227 • 187 
Skewness *0h3 • 1^ 0 
(if9 ) 
It v.'ill be seemed from the table that the value of 
, 4- • ^ 4.V, ^ '227 ^ 'IS? 
k u r t o s i s for t h e two groups a r e and . . . . . 
r e s p e c t i v e l y which a re i n s i g n i f i c a n t l y d i f f e r e n t from 
t h e normal va lue of 0.2.63. The va lue of skewness are..%Qk3 
a n d . . . ' .I.^A.. . r e s p e c t i v e l y fo r t h e two groups thes-e 
v a l u e s a r e a l s o i n s i g n i f i c a n t l y d i f f e r e n t from t h e 
normal va lue of z e r o . Thus t h e d i s t r i b u t i o n of c r e a t i v i t y 
s co re s ( p r e - t e s t ) a r e nea r ly normal fo r both g roups . 
This i s confiimed by an examination of F ig .3 and 5* Thus 
t h e c r e a t i v i t y data i s a l s o s u i t a b l e fo r the l e g i t i m a t e 
use of ' t ' t e s t f o r t h e s i g n i f i c a n c e of d i f f e r ence between 
t h e means because according t o assumption Ko.2 s t a t e d in 
Chapter t h i r d . The ' t ' t e s t can be l e g i t i m a t e l y employed 
i f t h e d i s t r i b u t i o n of the scores of t h e sample do no t 
depa r t d r a s t i c a l l y from the normal . 
TABLE IV - MlilAKSjS.B. M>h SIGI-JIFICAI^CE CF DIFFEREKCE 
BETWEEN MEAN'S OF DISTHIBUTIOK CF CHEATIVITY 
SCCHESCPBE TEST) FOR COErRGL AI^ I^  EXPERIi-'IElw^AL 
GROUPS 
S t a t i s t i c s Control group Exper imenta l group 
Mean 1^9-13 151.50 
S.L'. 28.^3 28.9"+ 
Mean d i f f e rence 2.37 
Standard e r r o r of „ ^-i 
J^aPl^dijTerence 1 ! „ . . „ 
* 0.319 
( 50 ) 
Table Iv presents the means and other statistics 
for the distribution of pretest creativity scores for 
the experimental and control gro\:|). It v/ill be seemed 
frdm the table that the mean for the experimental group 
is 151•50 which is very insignificantly different from 
the mean of the control group which is 1^ +9*13• -Ofie 
obtained 't-• value is 0.319 v/hich highly insignificant. 
This is also bom out of the inspection of fig 3 and 5» 
fhus it may safely concluded that the two groups were 
more or less similar on creativity before che instructional 
treatment. 
TABIS ? - MhAJJSjS.D. MiL SIGNIFICAKCE OF DlFFfimil^Cii 
BETWEM THE, MEAl^ iS OF PRE AKD POST 
CREATIVITY SCORES CF THE COMTROL GROUP 




Standard er ror of 
mean difference 
t 
Pre t e s t 
1^9.n 




Post t e s t 
1^9.80 
30.01 
Table v compare the means of pre and post c r e a t i v i t y 
scores of the control group. I t w i l l be seemed from the 
t a b l e that the mean of the p re t e s t i s 1^f9.80. The ' t ' value 
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Fig. 5 Distribution of creativity scores 
obtained by students ofexperimentalgroup 
before Brainstorming ( N - 30 ) 
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POST TEST CREATIVITY SCORES 
Fig.6 Distribution of creativity scores 
obtained by students of experimental group 
after Brainstorming (N=30 ) 
( 51 ) 
highly insignificant. This shovs that there was no 
difference in creative ability of the control group 
before and after the expository- instructional treatment 
An inspection of fig. 3 and h would confirm this 
conclusion. The distribution are more or less identical. 
TABLE ? ! . - ri&Al^S.S.D. SIGinFICAl^CE, OF BIIFfiilENCE 
BETWEEN THE MEAKS OF PEE. TKS'I AKD POST 
CflEATIvITI SCOHES OF TEE ElPEilBiE.KT 
GROUP 




Standard er ror of 
mean difference 
t 






Post t e s t 
166.^9 
23.^9 
Table ¥1 presents the means and other s ta t ics for 
the distribution of pre and post creativity tes t scores 
for the experimental group. The mean of pre tes t 
creat ivi ty scores is 151«5 which i s significantly different 
( 52 ) 
( + = 2T 07 at 53 df. ) from the post test mean 
of scores obtained by the experimental group which 
is 166.^ -9 difference is also evident from a compre-
hension fig. 5 and 6. Thus the Brainstorming treat-
ment has paid dividends in the form significantly-
higher creative ability after the instructional 
treatment. 
Popham (196?) W.J. "Educational statistics uses and 
Interpretation' Harper and Row 
Publisher, New York 
C H A P T E R - V 
S13MI4ABY CONCLUSION ' M P SUGGJ^ STIOK 
Meed of the study: 
Creativity is sine quo. non for the progress of 
a nation. It was perhaps one of the earliest creative 
effort of man which strengthened his fist and arm lay-
inventing the har^r, or which extended his thimib hy 
inventing the vice. Slowely and gradijally^ m^an's creativity 
has led to astonishing invension like the missiles, space 
vehicles and computers etc. In fact the whole civilization 
itself is the result of creative thinking of people. It 
is the creativity of human being that makes him different 
from others animals living on seeds, fruits, roots and 
uncooked flesh. Shakespeare rightly said that this divine 
spark (creativity) is what make man paragon of animals. 
It has been shown by psychological researches that 
creativity is almost universally distributed. All of us 
possess this talent to lesser or greater degree. But this 
talent gradually dwindles by the effects of environment 
unless consciously improved. Traditional education deve-
lops inhibition which make our thinking regid. This regidity 
in thinking checks us to attack new problem with imagina-
tion. Therefore, there is a need to device educational 
procedures which would help develop creativity instead of 
dampening tm it. 
( 5^  ) 
A niimber of techniques have been (€xplx)re(| 
for developing creativity. Crav;ford (195^) developed 
a method knovrai as 'Attribute I'iisting'. This method 
consists in applying an attribute or quality of 
something to some other things. Synectics vas put 
forward by Garden (I96l)v<»piis technique emphasize5 
the principles of personal and fantacy analogies etc. 
in which the members achieve new perspectives of problem 
by imagining themselves as one of the problem objects 
a 
and propose even far/fetched solutions of.a problem 
Davis et al.(l969) developed a 'check list' procedures 
for developing creativity. In this procedure a check 
list is a source of innovation in respect of new problems 
Zwicky (1969) developed a technique called Morphological 
analysis for this purpose. This technique consists in 
combining the various attributes af the variables of a 
problem into a grid so that all possible combinations 
can be considered. The Brainstorming technique developed 
by Osbom (I96I) attempts to develop creativity by 
eliciting from members of small groups of participants 
ideas 
as many/for solving a problem as possible by creating 
and 
a congenial/psychologically secure environment free from 
argumentations. The participants are encouraged even 
and 
to present fantastic ideas/build or hitchlike on other 
These ideas 
peoples ideas/are later analysed evaluated and sorted 
out. 
( 55 ) 
The group Brainstorming technique i s highly-
productive because when a new ideas i s presented by 
a person, i t stii*g not only h i s but othei® imaginations 
as well* The new idea stimulate the assocmtiN-e Imagination 
of a l l other p a r t i c i p a n t s . A spark from one mind 
l i g h t s up others l ike a s t r ing in fire^-crackers. The 
are ^Q 
par t i c ipan t s / l i ke ly /ga in i ci in c rea t ive j ^ ' l / i ^ because 
they see the proof tha t they can create new ideas i f 
they want. This helps them to develop a habit which 
may be useful in t h e i r careersand lijyes. 
The Brainstorming technique has been employed 
in la rge number of i n d u s t r i a l , commercial and govern-
mental establishment in U.S.A. I t wsis perhaps because 
Massachusetts I n s t i t u t e of '2 ' _,.^ 
of t h i s reason that/J!echnoloQrincluded t h i s (Brainstorming 
technique) as an important part of i t s curriculum for 
engineers ( Csbom, 1961, page 92 ) . 
A number of s tudies have been conducted to 
Technique 
inves t iga te the effectiveness cf Brainstoiming/for 
developing c r ea t iv i t y in chi ldren. Fames and Meadow 
(i960), Fames (1962), Bri lhar t and Lindgren (196^), 
Turner and P.aina (1965)? Huchinson(1967) and Pillay(1977) 
concluded that t h i s technique helps in the development 
of c r ea t i v i t y in school children and that the c r e a t i v i t y 
so developed possess a subs tant ia l degree of •per'^^^Pfi&e. 
These s tud^except ing that of F i l l ay (1977) have not been 
( 56 ) 
coriducted in Indian se t t i ng and have not employed 
class-room teaching for t h i s purpose. P i l lay (1977) 
hovever employed t h i s technique in teaching Geography. 
Such studies should be repl icated with other subject 
so t ha t the techniques for developing c r ea t iv i t y l i k e 
the Brainstorming technique be introduced as a teaching 
method for teaching the content of sub jec t s . The 
present study i s an attempt in t h i s d i r ec t ion . 
Objectiye: In speci f ic terms the present study attempts 
to inves t iga te the effecti'veness of Brainstorming 
technique employing the content of Biological sciences 
for developing c r ea t i v i t y in adolescent g i r l s . 
P^rocedure: 
72 g i r l s tudents studying in class VIII of Aligaih 
Muslim University G i r l s ' High School were randomly 
divided in to two groups. These two groups were matched 
on the basis of previous achievement. Previous achieve-
ment was employed for matching the groups because i t was 
considered that i t and encorapases a l l the personalijyand 
i n t e l l e c t u a l var iab le of the learnei^which are d i r ec t ly 
Vtith Kymcihrii 1 M Q68) 
concerned/academic achievement.;.. .^ i. ,..\ .-^. 'also recoajandl 
that previous achievement should be employed for this 
purpose in the studies like the present one. The matching 
was done on one to one basis and ^2 cases which did not 
confirm to this matching were omitted. Ihus finally the 
of 
two groups consist®^^!/30 students each (TlTh^:'ct' -v^aliie for the 
difference between the means of previous achievement score 
t9fetain^d3bybthfi.....t3!ffi„.gJX)iipa.:mS_^.13.5-'»^^iiich i s highly 
( 57 ) 
insignificant•oi: 5B*fi^ '. Thus two groups were nearly 
their 
similar as far a^ previous academic achievement is concerned 
One of tbese groups served as the experimental group and 
other as the control group. 
The experimental group received instruction 
through Brainstorming -flfechnique. The procedure and pre-
caution for employing this technique suggested hy Osbom 
(1961) were followed. The subject matter area selected 
for Brainstorming Wessons was Biological sciences,, fhe 
topics wej® classification of animals, useful plants and 
animals, microorganisms and various systems of the animal 
body. The control group received instruction through 
traditional expository method. A pre test of creativity 
was administered before and a post test of creativity was 
administered after the instructional treatments. The 't' 
test was employed %o ascertain the significance of difference 
between the pre and post test scores of creativity obtained 
by the two groups of students. The assumption for the 
the 't' 
legitimate use of/best namely (1) the sample of data must 
be drawn randomly from the population and (2) the popula-
tion from which each is sample is drawn must be normally 
distributed. An attempt has been made to see in following 
have 
paragraphs whether these assumption Yjvx^ been satisfied by 
the data. 
( 59 ) 
TABI^ V I I - MSANS. S .D. AMD ' t ' YALUB FOR TBS DIFFBESNQS 
BSTWSM THB PBB AND POST CBS4TIVITY OEST SCOHSS 
OBTAIMBD BY THB SXPSRIMBHTAL AND THE GOHTROL 
GROUPS. 















difference 14.99 0.67 
Standapd 
er ror of 
mesaas dif- 7.23 7.54 
ference 
• t ' 2.073 0.209 
The above table presents the means, S.D, and " f value 
for the difference between the pre and post cre«?tivity 
t e s t scores obtained by the experimental and the control 
groups. 
( 60 ) 
And figures 3,^ 4-,5»aJi<i 6 present the d i s t r ibu t ion of these 
the 
sco res . I t would be seet^ a from/table that mean pre and 
the 
post c r ea t iv i t y scores foryexperimental group -Are ^^^.^0 
and 166.1+9 respecti-vely. The ' t ' value for the difference 
between them being 2.073 which i s s igni f icant a t .01 level 
a t 58 df. The pre and post c r ea t i v i t y scores for the control 
group v>ar§ 1^-9.13 and 1if9.80 respect ive ly . The ' t ' value 
for the difference between them v , ^ .209 which i s highly 
insignificant ' tOiese values indica te tha t the Brainstoiming 
Technique has been successful in developing c r ea t i v i t y in 
the,adolescent g i r l s . This i s a lso evident from a comparision 
of f i g . 3,^- and 5>6. The present resul t finds support in 
the studies of Payn^Sand Meadow (196C), Fames (1962), 
Br i lhar t and Lindgren (196^), Turner and Baina (1965)) 
Buchenson (196?) and Pi l lay (1977)• The present study a lso 
be 
shows tha t content of Biological Sciences can/effect ively 
employed for developing c rea t iv i ty in adolescent g i r l s 
through Brainstorming technique. 
SUG_Gfr_STI_CM_S_: 
(1) The present study has employed only four Biological 
science topics for developing creativity through Brainstorming 
I 
technique. Such studies may be replicated employing other 
areas of this subject and contents of other subjects so that 
this technique may become a regular teaching method/technique. 
( 61 ) 
(2) The present study has employed in adolescent 
girls such a study may he replicated vith adolescent 
boys and children early and latter chilcihood so that 
this technique may hecome a regular future of primary 
and middle school. 
The Brainstorming technique is not technique:; 
for developing creativity in children. Attempts should 
also made the study of effectiveness of technique like 
attribute listing developing creativity in different 
groups of children. 
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